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An Accompt offundry Experiments made and communicated 
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Efore we come to the Relation it felf of thefe Experiments. 
we cannot but premife an Extratt of the Obliging Letter, 
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written to the Publifher, by the faid Do&or Bartholin {torn 
Copenhagen Febr*2 7. 16^0 3 Engliflb't as follows 3 

I Know the many Excellencies of the EnglHih Na* 
tion 3 and that innumerable new things in the matter of 
knowledge iflue thtnce > and diffufe themfelves through En- 
rope j though they arrive (omewhat flowly hither; We are 
here prefltd with !o many cares, that though we want 110 will 
to contribute fomcthing to the advancement of knowledge j 
yet being defthute of the leifure neceflary for it, and diver- 
ted by twa difficult: Profeffions 5 the Medical and Mathemati- 
cal, we can rather admire the performances of others, than 
engage for any thing of our own. But yet, not altogether to* 
fruftrate your expectation., and to give you fome Tt ftimony 
of my affc&ionand endeavors, I here fend you fome Experi- 
ljientsmade with a. certain Chryftal-like Stone, fent me out of 
7//W 3 together with a piece o£that Stone, to make the Tryals 
your felf Farewell 

For the reft, we are now labouring to publifli a more cor - 
redted and better digefted Edition of Tycho Brakes Works 5 
a bufinefs of much time and exceeding great labour : Which 
care while I am engaged in, I muft lay afide other matters. Yet 
Ihope,thatmy part in this work will fhortly be over 5 there 
remaining a Imoft nothing, but to provide the charges neeefc 
faryforthelmprcfiion;, which all true LoversofAftronomy 
cannot but have a great concern for 

This Letter being fent to Hamborough to that Ingenious 
Phyfitian, Dn Matthias Paifenim, with a d^ fire to tranfmit 
it to London^ this worthy Perfon was pleafed to indofe it m 
oneofhis,writtentothePubli(her 5 which, fine* it treateth 
of the fame argument (I mean^the Jjlandian Sione,> will not 
beamils to fubjoyn here the Breviateof. 

~ 7 he Obfervations of the Excellent Bartholin upon the 

Ifland-Chryftal are indeed considerable as well as painfull* 
We have here alfo made fome Tryals of it upon a piecefe prefented 
me with 5 -which confirm Us obfervaiions. Mean time >m found 
itfomewhatfcijjile and reducible by a knife into thin lamina s 
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or plates^ which y when Jingle y fieved the ObjeUftngle^ but laid 
upon one another > Jhewd it double ; the two images appearing the 
more difiantfrom one another jhe greater the number was ofthofe 
thin plates laid on one another. With fubmijjion to better judge* 
went s i 1 think^it to be a kind <jf Selenites. Some of our curi- 
ous men here were of opinion^ that the Rhomboid figure, proper 
to this Stone, was the caufe of the appearances doubled thereby. 
But having tryed, whether in other Iran/parent Bodies, of the 
like Figure , the like would happen, we found no fuch thing in 
them 5 which made usfufptB fme peculiarity in the very Body oj 
this Stone* 

Theie Letters being thus premised, we now come to re- 
late the Brief of the Obfervations and Experiments themfelves$ 
referring the more Curious Reader to the larger Accomptof 
them, and their Mathematical Demonftrations, as they are 
to be found in the Printed Book, entitul'd Erafmi Bartholini 
Experiment a; Chryfi alii Jjlandici DifDiaclajlki 5 qui bus mira d* 
I*l*lita REFRACTIO detegitur. Hafnia A. 1 669. 

1. The Inhabitants' of JJland and our own Merchants inform 
us j that this kind of Chryftal is found in divers places of that 
Country j but chiefly digg'd out of a very high mountMn,not 
far from the Bay of Roerfiord, which lies in 65. degn Latitude^ 
that that Mountain reacheth Southward, and hath its whole 
outfide made up of this fubftance, without a neceflity of dig- 
ging deep for 1(5 that it is cut out by Iron-tooles, in big* 
nefsof aCubickfoor, or fomewhat better: and that out of 
its corners there is (bmetimes found grown out, a harder mat- 
ter, not unfit to cut glafs, of a figure different from that of 
the whole mafs,and approaching to that of Diamonds. 

2* The Figure of this Chryftal ftone is like a 'dhombich^ox 
Rhomboid Prifme. Nor hath the whole Body that Figure on- 
ly, but alj the parts of it, when broken into fmall pieces,keep 
thefome; except that in fome cafes the ground, whence 'tis 
digged, yields fuch as are of a Triangular Pyramid- 
figure. 

3. This Subftance is Ele&rical, attrafting (to fpeak with 
the Vulgar,) when heated, draw, Feathers, &c # 
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4* It is not fo hard, astoendurefolifhing. - Nor is it eafily* 
confumed 5 nor reduced into a calx but by a ftrong fire, by 
which it will turn into a fubftance like unuaked lime, which, 
will heat a wet finger, and, when fprinklcd with fountain- 
water, will buble up, and become like common lime. 

5. Aqxafortis being by me droppd upon it, it was corro- 
ded, and the fupeificial parts were put into a motion with 
Tome noife. And when I pulverized it in a mortar, Aqua 
fortis, powredonit, made it boyle, till all was diifolved^and 
the Mettftruum tinged with a y el lowifb colour.. Then put- 
ting it into a Thermometer furnilht with a hollow gla(s-ball it 
coniiderably (hew'd the difference of Heat and Cold. The 
powder being difiblv'd in Aquafortis^ I dropp d fbme Spirit 
of Vitriol upon it, to feparate the thick from the thin, and to 
precipitate the white calx to the bottom* 

6* The fides of this Body are exceeding fmooth } which is 
then eafiiy obtained* if a thinner piece be nimbly broke afun- 
der with your finger* But if you ftrike it with a hammer, 
the percullion hath n<K the fame effeft upon, nor is equally 
refifted from every part; whence the fmooth fides of this 
Mineral become often fcabrous. The whole Body is rather 
clear than bright, of the colour, of limpid water; but that 
colour, when it hath been immerfed in water and dry ed a? 
gain, becomes dull* Hence it is, that in its native place the 
upper furface is darkifh; becaufe of the Rains and Snows 
fallen upon it* Sometimes there appear alfo (bme reflexi- 
ons of colours,, as in the Rain-bow. The Angles are not 
pointed alike, all the flat fides being obliquely inclined to 
one another. The oppofite plains are parallel 

7* In this Chryftallin Prifme,two of the plain Angles are al- 
ways acute, and the two other obtufe • and never any of 
them is equal to the collateral Angles of the Inclinations. 

8. The Objects feen through it, appear fbmetimes, and in 
certain pofitions of the Prifme, double: Where 'tis to be 
noted,thatthediftance between the two images is greater or 
lels,according to the different bignefs of the Prifme^infomuch 
that in thinner pieces this difference of the double image al- 
moft vanifheth. 9* The 
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9.The Objeft appealing double,<both images appear with a 
fainter colour 3 and fometimes one part ofthe fame [pew is 
obfeurerthan the other. 

10. To an attentive Eye, one of thefe Images will appear 
higher than the other. 

1 ijn a certain pofition the Image of an Ob/e£hfeen through 
this Body, appears but fingle 3 like as through any other 
Tranfparent Body. 

1 2* We have alio found a pofition, wherein the Ob)e<ft ap- 
pears fixfold* 

13. If any ofthe obtufe Angles of this Prifmebe divided 
into two equal parts by aline, and the viiual rays do pa(s from 
the Eye to the Object through that line, or its parallel, both* 
Images will meet in that line, or in another parallel to it. 

14. Whereas Obje&s, fcen through Diaphanous Bodies 
are wont to remain conftantly in the fame place, in what man* 
nerfoever the tranfparent Body be moved, nor the Image on* 
the Surface move except the Object be moved 5 we have ob~* 
ferved here, that one ofthe Images is moveable, the other 
remaining fix? although there be a way alfo, to make the 
fixed image moveable,and the moveable fix in the ftme Chry- 
ftal 5 and another, to make-both moveable. 

15* The Moveable Image doth not move at random, bur 
always about the Fixed, which while it turneth about, it never 
defcribeth a perf »X Circle but in one cafe. 

16. Dioprtckj teach, that a Diaphanous Body, having one 
only furface, fends from one Objed but one Image refira&ed 
to the Eye 5 and having more Surfaces than one, it reprefentr 
one Image in each $ But whereas in our fubftance there occurs 
but one plain fuperficies to the Eye and yet a dou- 
ble image of one Object $ it concern'd us to confider, whence 
this double image might be caufed. Two ways offered them- 
felves to us^Refle&ionand Refra&ion.How Reflection could per- 
form it, was difficult to find.For,having dulled theclearnels of 
the two plain fides of our Chryftallin Prifme, thereby to 
make them unfit for Reflc&ing the light 3 the Rays being di- 
rected through its upper and lowermoft fuperficies^the image 
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ftill appsai'd double. Again*two$ec/>/ appearing through a 
great Prifme 3 upon breaking of the fame into pieces and fo re- 
ducing it into divers (mailer ones, it came to pafs,that through 
each of thefe lefler portions the fame obje& was feen always 
double. Whence I Collected, that ifltlhouid befaid, that 
one of the images proceeded from the Refle&ion of the plain 
fides 3 the former of thefe Experiments would difcountenance 
that aflertion. But then if another fhould derive the caufe 
from fome iotemal Reflection of the Surfaces of this Body, 
certainly the fame effect would not have been found in every 
one of Its parts, but the double appearance, that was exhi- 
bited in the fmalleft portion would have been multiplied in a 
greater bulk* 

RefieSion therefore not fatisfying, we recurred to Refra&i- 
on* But, whereas 'tis known,that no image can pals through 
two Diaphanous Bodies of a different nature, but by Re- 
fra&ion, and that one image fuppofeth one Refra&ion* 
it did follow, that,if Refra&ion were made the caufe of this 
?h&nomeridu,t\iexe would be a double Refra&ion for a double 
image. And, forafmuch as the Appearances of our Ijland** 
Chry ftal are not of the fame kind, but one of them is fixt,the 
other moveth, we (hall alfo diftinguifli the Refractions them- 
felves y . which refraft the double Rays arriving to the Eye, 
and call the one, which fends the Fixt image refra&ed to our 
fight, Vjital^ the other ,which tranfmits the Moveable to the 
Eye, Vn-ufual. And hence, namely, from this peculiar and 
notable propriety of the double Refra&ion in this Jfland- 
ftone, we have not fcrupled to call it Difdiaclafikl^ 

This being fuppofed, it will not be irrational to fufpe&, 
that theft two Refraftions proceed from different principles 
For, fince it is commonly known from Dioptric^/ y that an 
Object, by vifual rays affecting the Eye, exhibits fome 1- 
mage on the Superficies of the Diaphanous Body, which I- 
mage is but one, as long as the Superficies is one, and the up- 
per plain parallel to the lowers asalfo, that if, the Eye re- 
maining fteady, the Diaphanous Body be moved, that image 
remains always fixt, as long as the Objefr, whence it comes, 
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remains unmoved. Wherefore in this Tranfparent fubftaoce* 
the Image which appears fixt, may proceed according to the 
ordinary Laws of Vjital Refraction 5 but that, which moveth, 
and is carried about according to the motion of the Diapha- 
nous Body, while the Object remains un-ftirr'd, flieweth an 
Vn ujualkvaA of Refraction, hitherto un-obferved by Diofr 
triciaus. 




Hence, < hat I miglit examine the nature and difference of 
bmh I put., upon fome Object, as the pcint A,the Prifrae of 
my Double refracting Chryiral N, P, R s Q_. T 5 B, S5 and 
the Eye M, being pcrpendiculaily pofit^ci over the upper 
plain of the Prifme N, P, R, Q^ I noted , whether there 
was any Refraclion of the point A, (for >he -aJinU I ws of 
Retraction teaeh, that there is none.) But the Ptrpcndku* 
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Ut Ray of the Eye was observed to pais not through the 
Moveable but the Fixed Image h thereby being conformable 
to the Rules of Vjual Refra&ion, as' (hiking the Eye unre- 
fra&ed, fo that the Eye, the Image, and the Obje& 5 s were 
ieen in the fame Line. But,when in the fame fcite of the Eye, 
the Objefi A, did alio exhibit the other Image X 3 at no fmail 
diftance from the former 5 I took notice, that this Objedt A, 
was not leen unrefra&ed by the means of the image X,though 
the Eye M, remained perpendicular over the plain 5 and that 
confequentlythis^/??//^/Refrafttonisnot (ubjeft to the re- 
ceived Axiome of DioptrickS) which imports, 7 hat a Ray faU 
&*g perpendicularly on the fuperficies of 4 Diaphanous Body^ is 
not refra&ed^but pajjeth unrefratted* 

Next, I fo placed the Eye in O, that the Ray from the Ob* 
je& A, arriving to the Eye, might be parallel to the lines 
RT andCLB, of the plane R, Q., T, B, &c. then it ap- 
peared, that the Rays were traje&ed from the Ob je& A.with- 
out Refra&ion, through the Moveable image Q^ the Objed 
A, the moveable image Z, and the Eye O, being in the fame 
line ; and that the fameObjeft A, did tranfoit to the Eye O, 
remaining in the fame pofition, yet another Jpecies Y 5 through 
the Refracted Ray AYO Whence it was manifeft to 
me, that this VnufualKdvzQtion had for its Pvule the VaraU 
lei of the Sides of this Double- refra&ing Chryftal, while the 
iVfaal Refra&ion was dirc&ed according to the Perpendicular 
of the Superficies* 

But conlidering that the place of the point , appearing 
through our Diaphanous Body 5 cannot eafily be determtn'd, 
as being only obvious in the uppermoft part 3 we (hall add 
the way! whereby we have found its diverfity, by drawing, 
on the fubjacent table.a ftraight line through that point 5 the 
place of Which line will be determined by the one Eye through 
this Chryftal , and by the. other Eye without the Chryftal* 
For, in the fame Figure, let through the Ob je<2 A, be drawn 
upon the Table,a (bait line BC The Eye being in M, that 
double line H D, and IE, will appear, the fpecie/s being 
caft on the upper (urface : And if you attend well, you will 

obferve 
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obferve one of the Images, viz. theFixtHD to be congruent 
tothefubjacentlineB C, whil'ft the other, namely the Mo- 
veable EI, tendeth towards R* But, if afterwards the Eye 
be pofited in O, the fame Obje&, I mean the line B C, will 
not only be represented double by the images K F, and L 
Gj but alfo the Movable Image G L be congruent to the in- 
feriourline B Cj while the Fixed I? K is not fo, but tends 
towards N. 

After the Author hath given us thefe Experiments, he urn 
dertaketh to determine the Quantity of the Refra&ions in this 
Double-refra&ing Body; and haveing firft given the Dewon- 
Jiration of the Method of Meafuringthe Refra&ion oiGlafs^ 
(omitted by Des Cartes in his Dioptricks^) he finds, after fe- 
veral Tryals, the Angle of Inclination to the Angle of Re- 
fraction in this //ZfW-Chryftal to be as 5 to 3* 

But this Ingenious Perfon doth not ftop here, but proceeds 
to demonjirate all the recited Experiments 5 obferving firft, 
that the Teachers of the CorpufcHlarian Hypothefis, which in- 
c!udeththatofF/£#re/and Pores, could not wifh for a fitter 
Body 5 than this, to aflert their Do&rine $ in regard tli3t it 
appears, firft,that this Double-refra&ing Body hath its Pores 
according to the DtiHus of the fides, and parallel therereto 3 
fince it may be obferv'd, that, according to this difpofition 
of the fides, it is broken, and the parts fever'd from one ano- 
ther 5 and that one of the Images, namely the Moveable jptf- 
feth through them- Next, befides thefe Pores, lying accor- 
ding to the Parallelifme of the fides, it hath others, fuch as 
Glafs, Water, and right ChryftaJs have, through which the 
Fixt Image is tranfmitted* 

But pafiing by thefe, our Author aflumeth two Hypothefes^ 
as neceflary- to his defign, not fo much found out by Ratioci- 
nation, as by the above related Experiments* The one is, 
that there are fome Lines, by which the Rays paft through 
the tranfparent Body un-refra&ed $ which Lines though they 
have been held to be Perpendicular in Diaphanous Bodies 
hitherto known, yet this Author requireth not, that they 
fhould be always fuppofed fuch, fince they may perhaps m 
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fome cafe be not fachi, The other is, that it may be fuppofcd, 
that half the light or appearance, diffufed from the Obje&.> is 
refracted according to the Vfeal Refra&ion 3 but the other 
balfaccordingtothe Vn-ufml Refra&ion w or, which is all 
one, that the Ufual and Un-ufual Refra&ion have the fame 
power to refrad the Rays of the Obje&s/The former of thefe 
Suppofitionshecolle&sfrom Expen 14 5 the latter from Exp* 
8* But;, how he proceeds in thefe Dedu&ions^ and the there* 
on grounded Demonjirations, may be more fully and more 
plainly feenin the above-mentioned Traft it felf, than can be 
conveniently deliver'din this Epitome. 




An Extra?} of a Letter from a Learned French Gentleman ^ 
concerning a way of making Sea-water Jipeet. 

Onfieur Hauion hath now declared his fecret of 
IV I making Sea water ivveet* It confifts/r/2 in a Pre- 
c/pitation y made with Oyl of Tartarywhichhe knows to draw 
with fmall charges. Next fie diflilh the Sea water 5 in which 
work the Furnace taketh up but little room, and is fo made, 
that with a very little wood or coal he can diftill 24 pots of 
water in a day : For the cooling of which, he hath this new 
invention, that inftead of making the Worm pafs through a 
Veflel full of water (as is the ordinary praftife 3 ) he maketh it 
pafs through one hole, made on purpofe out of the Ship, and 
to enter in again through another : So that the Water of the 
Sea performeth the cooling part; By which means he/aveth 
the room 3 which the common Refrigerium would take up 5 
as alfo the labour of changing the Water , when the Worm 
hath heated it* But then thirdly \ he joyns the two precedent 
Cp?rations,F/7jrrff /^thereby perfe&ly tocorred the malign 
nity oftheWatenThis Filtration is made by means of a pecu- 
liar Earth 5 which he mixeth and ftirrs with the diftilled water ^ 
andat length fuffers to fettle at the bottom. Park Febr* 2 2* 
167c, 



